3. Melanin production suppressing agents 

From the mechanisms of the production and metabolismof melanin 
in skin, it is thought that the mechanisms of action of a 
skin-whitening pharmaceutical include suppression of the production 
of melanin in a melanocyte, reduction of the produced melanin, 
promotion of excretion of melanin which exists in epidermis, and 
selective toxicity to the melanocyte. Above all, from a perspective 
of moderation of the action on the melanocyte, a whitening cosmetic 
is formulated with, as an active ingredient, a drug which mainly 
exerts the melanin production suppressing action, such as arbutin, 
kojic acid, vitamin C, and a derivative thereof. Hereinafter, 
description is made of drugs which are approved ■ to have en 

effectiveness as a quasi-drug base compound and is commercially 

> 

available as a drug having an efficacy of "preventing spots and 
flecks due to suntan" (Fig. 6-4). 




Kojic. acid Ascorbic acid AA-2G (Vitamin C derivative) 

(Vitamin C) 

Fig. 6-4 Active ingredients of a whitening cosmetic (a quasi-drug) 



(1) Arbutin 

Arbutin has a chemical name of 

hydroquinone*-(3~D-glucopyranoside , and has a glucoside structure 
in which glucose is bound to hydroquinone . Arbutin is a component 
included in leaves of alpine plants such as cowberry/lingonberry , 
or the like. It is reported that the main mechanisms of action of 
the melanin synthesis suppression include 1 ) competitive inhibition 
of tyrosinase activity or an effect of suppressing TRP-1 activity, 
2) suppressionof formation or elongationof a dendrite of amelanocyte 
caused by ultraviolet light, and 3) suppression of the generation 

of a superoxide anion (02-) and a hydroxyl radical (-OH) 68) . It is 
indicated that the melanin production suppressing action of arbutin 
is not due to a cytotoxic effect against a melanocyte as that of 
hydroquinone monobenzyl ether, and that arbutin does not exert its 
effect by being metabolized into hydroquinone 69) . The suppressing 
effect of arbutin on pigmentation which is induced by applying 
ultraviolet light to a human skin is investigated through a double 
masking method and the clinical effectiveness of arbutin is reported 
to be effective in human 70) . Further, the clinical effectiveness 
of arbutin for spots such as chloasma is also reported 71 ' 72) . 

(2) Kojic acid 

Kojic acid is a Y~PY r one compound having a chemical name of 
5-hydroxy-2- (hydroxymethyl) -4-pyrone. Kojic acid generates 
mainly in a fermentation liquid of a filamentous fungus belonging 
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to the genus Aspergillus or the genus Penicillium, and is thought 
as an important factor for color, flavor, or the like of miso (i.e. , 
a fermented soybean paste) , soy sauce, or sake (i.e. , Japanese rice 
wine) . It is reported that the melanin production suppressing action 
of this compound includes a noncompetitive inhibition of tyrosinase, 
which is caused by a chelating action with copper that is a prosthetic 
group of tyrosinase, and also includes suppression of polymerization 
of DHI and DHICA, or the like 73) . It is reported that in a clinical 
investigation, application of a kojic acid cream is effective for 
pigmentation induced by application of ultraviolet light and, 
further, for spots 74, 751 . 

(3) Ellagic acid 

Ellagic acid is a compound which has a polyphenol structure 
and presents in a wide variety of plants such as strawberry and 
apple. Ellagic acid is purified from a Leguminosae plant "tara" 
(i.e., Caesalpinia spinosa) , which grows in a desert area in western 
South America, serving as a start raw material. Its main action 
mechanisms of suppressing melanin synthesis are reported to include 
1) suppression of activity by a tyrosinase-copper ion chelating 
action, 2) an antioxidant effect , and the like 76) . Results of clinical 
investigation on the effects of ellagic acid on the pigmentation 
induced by application of ultraviolet light is also reported 771 . 

(4) Rucinol 

Rucinol has a chemical name of 4-n-butylresorcinol, and is 
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one of resorcin derivatives selected from a series of 
4-alkylresorcinol, based on an investigation thereof using a 
substance included in a fir tree as a lead compound. The inhibition 
mechanisms thereof are reported to include 1) inhibition of 
tyrosinase activity and 2) a TRPI (i.e., DHICA oxidase) suppressing 
action 771 . It is reported that as a clinical efficacy, application 
of a rucinol-formulated essence is effective for pigmentation 
induced by applying ultraviolet light in human and further, for 
a patient suffered with chloasma 79) . 

(5) Chamomilla ET 

Chamomilla ET is a crude drug extract, which is selected using, 
as an index, the suppression of calcium mobilizing action by addition 
of endothelin. Chamomilla ET is reported to have a main action 
mechanism of melanin synthesis suppression of pathways from bonding 
of endothelin to an endothelin receptor to production of inositol 
triphophate 48) . Results of clinical investigation on the 
suppressing effects on the pigmentation induced by application of 

80 81) 

ultraviolet light is also reported ' 

(6) Vitamin C and its derivatives 

Vitamin C is also referred to as ascorbic acid. It is the 
most typical melanin production suppressing agent in medicinal 
cosmetics and has been used for a long time . Ascorbic acid is reported 
to have pigmentation suppressing effects including 1) an action 
of reducing dopaquinone, and 2) an action of reducing melanin, and 



the like. Ascorbic acid is highly safe but is extremely weak against 
heat or oxidation and thus unstable. Therefore, to cover the 
shortcomings, various derivatives have been developed and used. 
It is reported that vitamin C phosphate (i.e., a magnesium salt 
thereof) releases vitamin C when incubated in a skin extract, and 
that in a tissue specimen of a guinea pig skin, vitamin C is detected 
in a region where vitamin C phosphate has been consecutively applied 
while not detected in a region where no vitamin C phosphate has 
been applied, so the action of vitamin C phosphate is due to vitamin 
C obtained f rommetabolismof vitamin C phosphate in a living organism. 

82) 

Clinical effectiveness on spots such as chloasma is also reported 

Vitamin C-2 glucoside (AA-2G) has found as a novel stable 
vitamin C derivative in the process of a research related to a vitamin 
C glucoside using an enzyme of a mammal by Yamamoto et . al., and 
its chemical structure was identified as 

2-o-a-D-glucopyranosyl-L-ascorbic acid 83) . It is also referred to 
as a long-acting vitamin C, because it is extremely stable in an 
aqueous solution and is gradually hydrolyzed in a living organism 
by means of a function of a-glucosidase to generate vitamin C, thereby 
exerting its effectiveness. For that process, effects are expected 
to continue for a long period of time 84) . The clinical effectiveness 
of AA-2G is reported to be effective by investigating, through a 
double masking method, the suppressing effect of AA-2G on 

85) 

pigmentation induced by applying ultraviolet light to a human skin 



(7) Placenta extract 

A placenta extract is extracted from a bovine, a black sheep, 
or the like and has been used for cosmetics for a long time. The 
placenta extract is a component, which contains plenty of vitamins, 
amino acids, minerals, and the like. It is reported that its 
pigmentation suppressing effects include 1) suppression of a dopa 
reaction from tyrosine (e.g., inhibit ion of tyrosinase activity ) 86) , 
metabolism activation (e.g., promotion of melanin excretion) by 
a kelatolytic action or a cell activating action, and the like 87) . 

Recently, there has been given a directive, which prohibits 
the use of the placenta extract from the perspective of bovine 
spongiform encephalopathy. 
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